Aim: The aim of this study was to analyze medical scientific papers in the Republic of Macedonia indexed in the Scopus database.
Introduction
Scopus is the world's largest abstract and citation database of peer-reviewed literature with smart tools that track, analyze and visualize research. Easy to use and comprehensive, Scopus is designed to quickly find the information researchers' need. Scopus indexes over 20,500 titles from 5,000 publishers worldwide; contains 49 million records, 78% with abstracts; includes over 5.3 million conference papers; and provides 100% Medline coverage [1] .
Scopus includes a more expanded spectrum of journals than PubMed and Web of Science, and its citation analysis is faster and includes more articles than the citation analysis of Web of Science. On the other hand, the citation analysis that Web of Science presents provides better graphics and is more detailed than the citation analysis of Scopus, probably because Web of Science has been designed with the intention of satisfying users in citation analysis, a field discussed and debated by scientists for decades [2] .
Macedonia, officially the Republic of Macedonia, is a country located in the central Balkan Peninsula in Southeast Europe. It is one of the successor states of the former Yugoslavia, from which it declared independence in 1991 [3] . Macedonian medical scientists have published the largest number of papers in domestic medical journals [4] .
Quality and influence of the Macedonian medical journals are very limited and the pressure of publish or perish force the researchers to publish their scientific results in international journals [5] . Macedonian medical journals lack manuscripts with high quality, do not have regular publication frequency and hence, publish obsolete results. Most of the Macedonian medical journals are not included in the Scopus database [6] .
The aim of this study was to analyze medical scientific papers from the Republic of Macedonia included in the Scopus database. [7, 8] .
Material and Methods

Results
The publication of the first papers related to medical sciences from the Republic of Macedonia indexed in Scopus database started in the year 1960 with 13 papers. This number slowly, but steadily was increased and reached its plateau in the years 2008 and 2009 with 89 and 88 published papers, respectively (Fig. 1 ). The papers have been published in a total of 160 journals, of which two were/are Macedonian journals (Macedonian Journal of Medical Sciences and Prilozi), one Balkan journal (Balkan Journal of Medical Genetics) published in Macedonia and the rest of the journals are outside the country (Table 1) . (Fig. 2) . The number of papers published by top ten authors is shown in Figure 3 . Two scientists/ researchers are on the first place, Tasic V (65 papers) and Spiroski M (59 papers). Eighth other authors (Polenakovic M, Gucev Z, Spasovski G, Petlichkovski A, Trajkov D, Pop-Jordanova N, Petrusevska G, and Efremov GD) have published between 40 and 25 papers. The rest of the authors from the Republic of Macedonia have published less than 25 papers each (Fig. 3) . Medicine is represented with 60.3% in the published papers from the Republic of Macedonia; biochemistry, genetics and molecular biology are represented with 19.1%; and the other disciplines are represented with lower percentages (about 10%) (Fig.  5) .
The published papers from Macedonian authors deposited in the Scopus database were cited 4380 times with the Hirsh index (h-index) of 27, which means that of the 967 documents considered for the h-index, 27 have been cited at least 27 times. Mean citation of published papers is 4.5 citations per paper (4380 times/967 documents). Scopus does not have complete citation information for articles published before 1996 (Fig. 6 ). 
Discussion
In this paper we present analysis of Macedonian medical-related documents deposited in the Scopus database. The largest number of published papers related to medical sciences from the Republic of Macedonia was noticed in the years 2008 and 2009. The papers were published in a total of 160 journals, of which two were Macedonian journals, one Balkan journal published in Macedonia, and the rest of the journals were published outside the country. The largest number of published papers from the Republic of Macedonia is in journals published at home (Macedonian Journal of Medical Sciences, Prilozi, and Balkan Journal of Medical Genetics).
The top two scientists are represented with 59-65 published papers, the next group of eight scientists have published 25-44 papers, and the rest of the authors have published less than 25 papers, each. Most of the published papers in the Scopus database from the Republic of Macedonia are articles. Medicine is represented with more than a half of published papers, but biochemistry, genetics and molecular biology are also represented in one fifth of the total number. The published papers were cited 4380 times (mean citation of 4.5 per paper) with the Hirsh index (h-index) of 27. Only one retraction of the Master of Science thesis from the Republic of Macedonia has been recorded in the Scopus database [9] .
Medical journals published in the Republic of Macedonia since the Second World War were analysed in an earlier study [4] . A total of 37 journals, either in printed or electronic version, were included in the study. Data referring to 14 titles of journals were obtained from COBIB.MK, but unfortunately only two of them are indexed in Scopus database (Macedonian Journal of Medical Sciences and Prilozi). It was concluded that our medical journals should become a school on how medical problems are treated and how to prepare a paper for medical journals. However, the authors concluded that it is necessary to reach the European level of basic and clinical research in medical science in the Republic of Macedonia [4] .
We have published a series of reviews in MJMS where we presented the state of the current scientific influence of Macedonian medical journals, their inclusion in medical databases and consequently the influence of Macedonian medical scientists in the world. Macedonian biomedical scientists included in the BiomedExperts Database contribute 0.006% in this database [10] . We found very limited scientific influence of Macedonian medical journals according to the internationally recognized citation metrics indexes because only one journal (Prilozi) was currently indexed in PubMed and Google Scholar [11] . The SCImago database was also used for analysis of country rank, journal rank and H-index in the field of medicine in the Republic of Macedonia. These parameters/indexes are in the range of the other former Yugoslav countries, but again only Prilozi and Macedonian Journal of Medical Sciences are included in this database [6] . Mukaetova-Ladinska E and Korneti-Pekevska K [12] emphasized the fact that undergraduate and postgraduate course organizers have to engage the students as early as possible in the academic career. On the other hand, the academic staff should organize good research in our institutions, and should strive to publish high peerreviewed papers [12] .
Mean citation of published papers from Macedonian authors deposited in the Scopus database is 4.5 citations per paper (4380 times/967 documents) which is fairly good result-score. The Hirsh index (h-index) of 27 for all published papers by Macedonian authors indexed in Scopus is low and should be increased. The biggest H-index of 10, for the period between 2007 and 2008, in the Republic of Macedonia was found for nephrology subject category, followed by medicine (miscellaneous) with H-index of 7, haematology and endocrinology, diabetes and metabolism with H-index of 6, transplantation, oncology and pathology and forensic medicine with H-index of 5 [6] .
Publication ethics established by the Editorial Boards of Macedonian medical journals is in the very early stage with very rare use of tools for checking similarities between submitted manuscripts and published papers. There is only one retraction published in Scopus database [9] , but there are ten papers with very big similarities deposited in Deja vu database from the medical scientists of the Republic of Macedonia [13] . Members of Editorial Boards should learn how to use tools for investigation of similarities and ethical committees should check all kinds of unethical behaviours of authors.
The Scopus Journal Analyzer provides a measure of journal performance and enables you to compare up to 10 journals simultaneously, back to 1996. The Scopus Journal Analyzer includes 2 journal metrics: SJR (SCImago Journal Rank) is a prestige measure based on the idea that all citations are not created equal. With SJR, the subject field, quality and reputation have a direct effect on the value of a citation [14] and SNIP (Source Normalized Impact per Paper) measures citation impact by weighting citations based on the total number of citations in a specific subject field. The impact of a single citation is given higher value in subject areas where citations are less likely, and vice versa [15, 16] . SJR and SNIPS for Macedonian Journal of Chemistry and Chemical Engineering and Macedonian Journal of Medical Sciences are indicators for the quality of these journals.
In my opinion, another important factor for increasing the quality of the Macedonian medical journals is validation of the published papers in the journals indexed in Scopus by the Deans' Office/Scientific Board of the Medical Faculty, which is associated with submission and/or defence of PhD theses. Such policy would trigger Editorial Boards of the Macedonian medical journals improve the quality of their journals and include them in the Scopus database.
